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Introduction
Homesickness is a complex phenomenon that has received some attention in the scientific literature over the last two decades for its possible impact on emotional, cognitive, social and somatic individual functioning (Stroebe et al. 2015) . Fisher (1989) systematically analyzed homesickness in populations of non-resident students, highlighting the two key elements of the phenomenon. Firstly, preoccupation with family, friends, home and routines; and, secondly, the attitude towards the new environment. In a review, Van Tilburg and colleagues (Van Tilburg et al. 1996) suggested that, as well as phenomena such as nostalgia, grief or separation anxiety, feelings of sadness, ruminative and obsessive thoughts about home, and the desire to return home are peculiar features of homesickness. The separation from home itself does not necessarily have a negative impact, but could be a risk factor for vulnerable people, who may experience an increase in depressive or anxiety symptoms and a negative effect on their health (Thurber and Walton, 2012) . In a clinical perspective, homesickness can be conceived as related to Adjustment Disorder of the DSM-IV, since it can be considered a maladaptive response to an identifiable psychosocial stressor. However, if homesickness is not severe enough to impair daily activity, it should be considered as a normal reaction to being away from home (Van Tilburg et al. 1996) . Recently, Stroebe and colleagues (2016) proposed a Dual Process Model of Homesickness (DPM-HS) by independently treating the two elements of separation from home and relocation, since they involve dual regulatory processes that may co-occur and interfere with one another. The authors likened homesickness to a "minigrief" and defined it as "a negative emotional state primarily due to separation from home and attachment persons, characterized by longing for and preoccupation with home, and often with difficulties adjusting to the new place." (Stroebe et al. 2016, p.7) .
Homesickness has been investigated under various conditions in which there is a move away from home either for a long period or permanently, such as with migrants, or for a short term, as in the case of military personnel, foreign employees, hospitalized children or non-resident university students (e.g. Stroebe et al. 2015) . The transition to university, for example, is a life-event that could have negative effects on psychological functioning (e.g., Hamaideh 2011; Pellicer et al. 2002) , and the move away from the family could be an additional stress factor for non-residential students, who may perceive their entrance to university as stimulating, but also stressful (Fisher and Hood 1987) . Additional elements that can increase the loneliness of non-residential students include the discrimination perceived by foreign students and their difficulty to integrate in the academic context (Poyrazli and Lopez 2007) .
Homesickness is a cross-cultural phenomenon and it may occur at any age and in a variety of situations. For these reasons, it is difficult to estimate its prevalence (Stroebe et al. 2015) . Fisher (1989) highlighted that the prevalence in the general population of individuals is between 50 and 75%, while the prevalence of the worst cases is estimated at between 10 and 15%. Some studies on homesickness in student populations have pointed to a cultural variability. For example, there is a higher prevalence of homesick students in Turkey (77%) than in the United States (19%) (Carden and Feicht 1991) , or a higher prevalence in the United Kingdom (80%) than in the Netherlands (50%) (Stroebe et al. 2002) . In a study on Italian university students, Scopelliti and Tiberio (2010) found a difference in feelings of homesickness between resident and non-resident students, with 74% of non-resident students reporting feeling homesick in the last 4 weeks.
Impact of homesickness on psychological well-being
The literature shows that homesickness can have a negative impact on different areas of psychological functioning such as cognitive, emotional, behavioral, physical and social ones. In particular, homesickness can be characterized by negative thoughts about the new environment, by obsessive thoughts of one's original environment, which is often idealized, and by rumination. The symptomatology mainly includes depression and anxiety, and may come about with a state of apathy, withdrawal and lack of interest; loneliness, nervousness, insecurity and loss of control may also appear, as well as psychosomatic disorders (Archer et al. 1998; Stroebe et al. 2015; Van Tilburg et al. 1996) . Among students, homesickness can reduce their ability to concentrate, cause lack of memory and induce social isolation and difficulties in adapting to university life; it has been shown that high levels of homesickness can trigger dropout (Fisher and Hood 1987; Thurber and Walton 2012) . In a study with non-resident first-year university students, Urani and colleagues (Urani et al. 2003) showed a correlation between social anxiety and homesickness at the beginning of the academic semester: however, these feelings decrease over time. Moreover, students who have a higher level of social anxiety have more difficulty in developing social relationships, thus being more vulnerable to homesickness (Urani et al. 2003) . Analyzing a sample of first-year college students, Seligman and Wuyek (2007) showed that 21% of students have symptoms of Separation Anxiety Disorder, which may affect their academic careers. Given the scale of the phenomenon, homesickness -which in itself is a normal feeling -can be considered problematic in situations where it causes significant distress, when it negatively affects daily routine or when it becomes chronic (Thurber and Walton 2012; Van Tilburg et al. 1996) .
The present study
The past literature has clearly shown the negative impact that homesickness can have on the wellbeing of many university students. More recently, Stroebe and colleagues (2016) called for a deeper understanding of the different impact that the two aspects of homesickness (i.e. homerelated loss and adjustment to the new place) could have when they are considered separately. Accordingly, in the present study we evaluated the different impact of these two dimensions of homesickness on the onset and maintenance of sleep problems. Several studies have pointed out that a significant number of university students report poor sleep quality and quantity after enrollment, and generally have difficulties in falling asleep and in maintaining sleep (e.g., Lund et al. 2010; McKnight-Eily et al. 2011) . However, to the best of our knowledge, no study has yet systematically investigated the influence of homesickness factors on sleep-related problems experienced by university students.
The present study aimed to assess the relations between homesickness, psychological distress (i.e. depression, anxiety and somatic problems) and sleep difficulties in a sample of firstyear university students. More specifically, with reference to the DPM-HS of Stroebe and colleagues (2015) , the study tested a model hypothesizing that the two distinct dimensions of homesickness -namely, attachment to home and disliking the university -would have a distinct impact on both psychological distress and sleep difficulties (see Figure 1 ). We hypothesized that attachment to home would have only an indirect impact on sleep difficulties, through its direct impact on students' psychological distress. Conversely, disliking the university would have both a direct and indirect effect on students' sleep difficulties. In fact, it is plausible that the adjustment difficulties relating to the new environment might not only affect students' distress, but also change their life style and habits, directly contributing to their sleep difficulties. Furthermore, the study aimed to test whether these hypothesized effects were invariant across male and female first-year students.
Methods

Sample and Procedure
The present study is part of a broader online survey promoted by the Psychological Counselling and Guidance Service of "Roma Tre" University. This survey aimed to analyze the academic experience and psychological distress of first-year university students. Specifically, all the first-year university students taking part in this online survey who reported living in Rome for at least one month and away from home responded to specific questionnaires about homesickness and were included in the present study. Overall, 277 students (70.4% females) aged 18-30 years (mean age= 21.30, SD= 2.73) resulted eligible for the present study and were included in the analysis.
Measures
The students were invited by email to fill in an anonymous online questionnaire in February-March 2015. The students were asked for information on their sociodemographic characteristics and their academic experience
The intensity of homesickness was measured by means of the Homesickness Questionnaire (HQ-Archer et al., 1998) -a 33-item questionnaire measuring two main factors: (1) dislike of the university (e.g., "I hate this place") and (2) attachment to home (e.g., "I can't help thinking about my home"). Past research (i.e. Archer et al. 1998 ) empirically attested good reliability for both scales (α=.85 and .83, respectively). The two scales also showed good reliability for the current sample (α=.85 and .83, respectively). Each item was scored on a 5-point Likert scale ranging from 1 (Completely disagree) to 5 (Completely agree), with higher scores indicating more symptoms of homesickness.
Anxiety, Depression and Somatic problems were assessed by means of the DSM-oriented scales of the Adult Self Report (ASR), a questionnaire developed by Achenbach and Rescorla (2003) for people aged 18-59 years. The DSM-oriented scales consisted of ASR items identified as being very consistent with the DSM-IV categories (Achenbach and Rescorla 2003; Achenbach et al. 2005) and previously used in the Italian context (e.g., Lombardo et al. 2013) . The Italian translation of the ASR was used (Ivanova et al. 2014 ). The three DSM-oriented scales showed a good internal consistency in the present sample (α = .85, .73, .82 for the Depression, Anxiety and Somatic problems scales, respectively). For each item of the three scales, the students were asked to respond on a three-point scale ranging from 0 (Not true) to 2 (Very true or often true), with higher scores indicating greater psychological distress.
Sleep difficulties were evaluated by using the three items of the Symptoms Check List-90 (SCL-90, Derogatis 1983), assessing the difficulty in falling asleep at night, awakening too early in the morning, and having disturbed and bad sleep, along with two items of the Pittsburg Sleep Quality Index (Buysse et al. 1988 ) evaluating awakening during the night and daytime sleepiness. Overall, the students were asked to respond to what extent in the last month they had experienced each specific sleep difficulty by using a 5-point scale ranging from 1 (Not at all) to 5 (Extremely). Because of the high consistency of the items (α =.79), the responses of each item were aggregated into a single score ("Sleep Difficulties"), for which higher values indicated greater experience of sleep difficulties in the last month.
Data Analysis
Firstly, differences in the key variables of the study, across gender, were evaluated by means of ANOVAs. Secondly, bivariate associations between all the key variables were performed. Thirdly, the hypothesized model was tested by using a Structural Equation Modelling (SEM) procedure. The model's parameters were estimated by means of the Maximum Likelihood (ML) estimation method with MPLUS-7 software (Muthen and Muthen 2012) , and the quality of the model was examined through fit indices estimates of the TLI (Tucker Lewis Index), CFI (Comparative Fit Index), RMSEA (Root Mean Square Error of Approximation), and SRMR (Standardized Root Mean Square Residual) (Hu and Bentler 1999) . The three DSM-oriented scales of ASR were used as indicators of the latent variable representing psychological distress. The three items of the SCL-90 and the two items of the PSQI were included in the model as indicators of the latent variable representing students' sleep difficulties. For the two latent variables relating to homesickness, an item-parceling procedure was used (Kim and Hagtevt 2003) in which the items of each subscale were randomly grouped and averaged, yielding three separate indicators for each latent dimension. In order to analyze the indirect effects hypothesized, a SEM with the bootstrap method (i.e. 1000 bootstrap resampling) was used to establish the 95% confidence intervals (CIs) for the indirect effects (Preacher and Hayes 2008) . Finally, a multi-group SEM analysis evaluating the invariance of the model across gender was also conducted. In line with the literature (e.g., Byrne 2008), we assessed the configural equivalence of the model (i.e., the number of factors and their loading pattern are invariant across groups), its measurement equivalence (i.e., all the factor loadings for each latent variable are invariant across groups) as well as its structural equivalence (i.e., the variance, covariance and path linking the latent variables are invariant across groups) 1 . Table 1 , the female students reported higher levels of Depression, Anxiety and Somatic problems, namely reporting an overall higher level of psychological distress than the male students.
Results
Gender differences across the key variables of the study
Associations between students' homesickness, psychological distress and sleep difficulties
The bivariate correlations reported in Table 2 show that all the key variables are significantly associated with one another. More specifically, both dimensions relating to Homesickness are significantly associated with the different aspects of psychological distress, such as Depression (r=.29 and r=.59, respectively), Anxiety (r= .36 and r=.42, respectively) and Somatic Problems (r=.35 and r=.43, respectively). Furthermore, both Attachment to Home and Dislike for the University are significantly associated with sleep difficulties (r=.27 and r=.44, respectively). Finally, all the indicators of psychological distress are associated with students' sleep difficulties.
Effects of students' homesickness on psychological distress and sleep difficulties
The SEM analysis showed that, on the whole, the model tested fitted the data well (χ 2 (71) =221.089, p<.001; CFI=.92; RMSEA=.087; SRMR=.053). The measurement parameters of the model's latent constructs were statistically significant (all loadings > .50). As shown in Figure 1 , only the homesickness dimension measuring Dislike for the university showed a positive and significant relationship with students' psychological distress (β=.67; p<.001). In turn, psychological distress revealed a positive and significant effect of students' sleep difficulties (β=.70; p<.001). Otherwise, results showed no direct effects of either dimension of homesickness on sleep difficulties. Finally, analysis of the indirect effects showed a significant indirect effect of Dislike for the university on sleep difficulties through psychological distress (β = .47, p<0.001; CI = .280 to .661), while the indirect effect for Attachment to home was not significant (β= .023, p=.80; C.I. = -.155 to .201). Overall, the model explains about half of the variance of psychological distress (R 2 =.45) and of sleep difficulties (R 2 =.54).
The invariance of the model across male and female students
The multi-group SEM analysis supported the hypothesis of configural equivalence of the model across gender (χ =10.46; p=.40) . Finally, the structural equivalence of the model across gender was also fully supported since the model's fit did not worsen either when the constraints of variance/covariance equality across gender were included (χ 2 diff(5) =9.73; p=.083), or when path equality constraints were included (χ 2 diff(5) =3.15; p=.68). Thus, the results suggested that all the relations hypothesized in the model were substantially the same for males and females. In other words, the psychological processes outlined in the model characterized male and female students equally well.
Discussion
The present study was conducted on first-year university students and aimed to explore the multivariate relationship between their experience of homesickness and some factors that could negatively affect their academic career, such as psychological distress and sleep difficulties. In particular, our study tested a model which, according to the DPM-HS of Stroebe and colleagues (2016) , analyzed the distinct impact that the two dimensions of Homesickness -namely, Attachment to home and Dislike for the university -would have directly and indirectly on students' sleep difficulties, by means of a multivariate analytical approach (i.e. Structural Equation Model analysis).
Considering the results of the traditional, univariate analytical approach (i.e. bivariate correlations), the two dimensions of homesickness seem to have an effect on students' psychological distress and sleep difficulties, mainly confirming the past literature that has treated these two dimensions as indistinct aspects of homesickness (Stroebe et al. 2016) . However, adopting a multivariate analytical approach, the results of the SEM analysis clearly showed that the two dimensions of homesickness have a different and distinct impact on students' psychological distress and their sleep difficulties, thereby partly confirming our specific hypothesis. In particular, the homesickness dimension relating to adjustment difficulties (i.e. disliking the university) only had an indirect effect on students' sleep difficulties, through its effect on students' psychological distress. Conversely, this dimension seems to have no direct impact on students' sleep difficulties. Furthermore, the dimension relating to attachment to home had no effect on either students' psychological distress or sleep difficulties. Finally, although female students reported overall higher levels of psychological distress with respect to male students, the pattern of multivariate relations linking the two dimensions of homesickness, i.e. psychological distress and sleep difficulties, was invariant across gender.
On the whole, the results of our study confirm the validity of the Dual Process Model of Homesickness (Stroebe et al. 2015) differentiating the two dimensions of Homesickness, Attachment to home and Disliking the university. The first captures the negative emotions arising from the separation from relevant attachment figures (i.e. attachment to home); the second captures the difficulties in adapting to the new environment (dislike the university). The two dimensions had different consequences in our sample of first-year students and affected their wellbeing and sleep quality in different ways. In particular, even if the univariate analytical approach (bivariate correlations) showed that the two dimensions are related to both students' psychological distress and sleep difficulties, only the dimension relating to adjustment to the new environment has a significant impact on these outcomes when the multivariate relation between key variables was considered (i.e. SEM analysis). These results are totally in line with previous empirical findings concerning different patterns linking the two dimensions of homesickness with several correlates. While the home-related dimension seems to concern intrusions (Archer et al. 1998 ) and worries regarding home problems (Fisher et al. 1984) , the factor concerning the new place (i.e. adjustment difficulties) seems to be strongly related to depression (Stroebe et al. 2002) , lack of perceived control and state anxiety (Flett et al. 2009 ).
Furthermore, the comparison of the results of the univariate analysis and multivariate ones pointed out as several past research (see Stroebe et al. 2015 ) based on the first approach possible tended to consider Homesickness as an unique dimension since they had not the possibility to capture the multivariate effects on these two distinct dimensions. Finally, the null effects found may be related to the specific time in which the assessment was carried out, and namely about four months after the beginning of the first-year students' academic year. It may be that at that at that moment in time, considering a multivariate point of view, the only variable of importance for the students' psychological distress and, consequently, for their sleep difficulties, concerned the adjustment difficulties relating to the new university environment. Future studies are needed in order to explore the multivariate effects of these two dimensions on the students' first year.
Overall, the results of the present study have important implications for planning prevention and treatment programs with university students. Although Stroebe and colleagues (2016) suggested dedicating equal attention to both home-related and new-environment stressors, our results suggest focusing mainly on the latter. In particular, prevention and treatment programs should focus on both male and female students in order to deal with their negative experiences with their new environment, and to enhance their capacities to deal with a new and challenging social and academic environment. Furthermore, the results show that adjustment difficulties in first-year students are related to psychological distress and sleep difficulties, which, if not adequately managed, could negatively affect the students' academic performance and career. Hence, it is fundamental for the university counselling and guidance services to quickly screen those students having difficulties in adjusting to their new environment and to offer them effective counselling programs (e.g., Biasi and Bonaiuto 2012; Biasi et al. 2015) .
The present study is not devoid of limitations, primarily with regard to the cross-sectional design of the study. Future longitudinal studies need to replicate the predictive value of our results, following the first-year students along their career and analyzing the role of the two dimensions of homesickness on their well-being over time. In fact, as mentioned above, the specific time of the assessment within the students' career (i.e. about four months after the beginning of the first year) may have affected the results of our study. It is plausible that the impact of the two dimensions of homesickness on students' well-being can change during the first year. Future studies need to address these differences by using different assessment waves across time (e.g. at the beginning of the first year, at the end of the first semester, and at the end of the first year). 
